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Preface
The construction of nuclear power plants and associated licensing activities reached an all-time high in 1975. More than 50 generating units were in operation, and another 164 were under construction or in early licensing stages. The nuclear industry had mustered the largest geologic task force in this country's history. Those of us involved kept informed, to a large degree, by contact with fellow workers; the science developed at a rate that exceeded its ability to formally document or disseminate the vast new storehouse of geologic knowledge. Each new site investigation seemed to turn up challenges that led to the development and application of exciting new geologic techniques.
Recognizing a need for professional communication, the management board of the Engineering Geology Division of the Geological Society of America asked for and received permission to hold the 1975 annual symposium on "Geology in the Siting of Nuclear Power Plants." Twelve authors presented state-of-the-art papers at the well-attended annual meeting in Salt Lake City. The degree and diversity of interest in nuclear plant siting was gratifying. Siting practitioners and protagonists alike recognized the rapid advance in geologic technologies evolving from the siting effort. Enthusiasm to assemble and disseminate an Engineering Geology Division handbook on reactor siting has resulted in this publication. Special recognition for this effort goes to Chairmen James Skehan, David J. Varnes, and Richard W. Galster. The volume includes 16 papers and is divided into the following parts:
Part 1, The Regulatory Process, explains how the siting and licensing process is actually conducted and deals with the siting and licensing process as specified by legal regulations.
Part 2, Seismicity, develops the background for selection of the design earthquake.
Part 3, Techniques, includes topical treatments of the most important geologic and geophysical methods employed in siting and licensing.
Part 1 opens with a paper by the editors that describes development of the regulatory process in terms of engineeringdesign needs and public-safety requirements. Until this time, only those people actually involved in siting had an overall concept of how the various geotechnical studies are blended into a single document: The Preliminary Safety Analysis Report. J. A. Caggiano, Jr., describes a methodology used to screen potential sites on a best-risk basis for successful plant licensing. Merlyn J. Adair's paper treats the manner in which government regulations are satisfied in the actual process of conducting a site-safety analysis. He shares his experiences as a seasoned geologic project manager. Robert H. Morris of the U.S. Geological Survey presents insight on the magnitude of geologic licensing submissions, managerial pitfalls, and the effect of improper submittals. State geologists James F. Davis (New York), James E. Slossen (California), and associate Robert H. Fakundiny describe State participation in nuclear plant licensing. State motives, objectives, and contributions are covered in detail.
Part 2 includes papers by Otto W. Nuttli and Bruce A. Bolt. They describe state-of-the-art seismic evaluation techniques plus regionally specific seismic histories of instrumented and historic earthquakes. The seismic record-its meaning and application-is discussed for two of the three major seismic regions of the United States. James W. Dewey presents a well-received new theory of analyzing earthquake hypocentral data using velocity records and the entire near-region seismic catalog.
Part 3 opens with a paper by Roland C. McEldowney and Richard F. Pascucci describing remote sensing techniques and data treatment that are playing an increasing role in site selection technology. Robert H. Osborne and co-authors detail the importance of establishing stratigraphic continuity in sediments underlying potential reactor sites. They also describe techniques used to determine date of last movement on faults. Philip J. Murphy and co-authors also discuss age-determination techniques in fault investigations. Allen W. Hatheway and F. Beach Leighton present the rationale behind the use of exploratory trenching to examine otherwise unobservable subsurface features, how trenching has been used at 21 nuclear plant sites, and the procedures, costs, and logistics of undertaking such efforts. V. J. Murphy and co-authors review the potential uses of geophysical techniques in both regional and site-specific geologic correlations. T. L. Dobecki outlines the use of downhole geophysical velocity measurements to provide geotechnical and soil dynamics engineers with critical input toward their determination of foundation material response to earthquake ground motion. Expanding on individual techniques, James W. Crosby III and John D. Scott provide detailed guidance on borehole geophysical logging methods for proving stratigraphic continuity. And finally Clifford R. Farrell and John W. Harshbarger discuss the efforts undertaken to define the ground-water regime of a site and how radioactive spill potential is assessed; they also assess the need for expensive dewatering systems in engineered design.
We believe that there is no other single field within geology that offers so many exciting ways to use classical geologic vii PREFACE knowledge as the realm of nuclear power plant siting and licensing. Advances have been made at frequent intervals, and this will continue. Research and academic geologists have been involved from the beginning in the application of these techniques. Astute geologic managers in siting and licensing recognize that a continued high-level involvement by geologists means a more efficient licensing process.
